. • . Searching PAJ 



BEST AVAILABLE COPY 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 11-283627 
(43)Date of publication of application : 15.10.1999 



(51)lnt.CI. 



H01M 4/58 
H01M 4/02 
H01M 4/04 
H01M 10/40 



(21 Application number : 11-021809 
(22)Date of filing : 29.01 .1999 



(71 Applicant : CANON INC 

(72)lnventor : KOBAYASHI NAOYA 
KAWAKAMI SOICHIRO 
YAMAMOTO TOMOYA 



(30)Priority 

Priority number : 10 18931 Priority date : 30.01 .1998 Priority country : JP 



(54) LITHIUM SECONDARY BATTERY AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary battery of a high capacity, having a long cycle 
lifetime, and a method for manufacturing the same. 
SOLUTION: A lithium secondary battery comprises at 
least a negative electrode 301 , a positive electrode 303 
and an electrolyte 307, in which an oxidation/ reduction 
reaction of a lithium ion is used for charging/discharging. 
An electrode having active material which has at least an 
amorphous phase and 0.48 degree or more of a half- 
width of the peak at which a highest diffraction intensity 
appears at an X-ray diffraction angle 26 in an X-ray 
diffraction chart representing the diffraction ray intensity 
at 26 and which is composed mainly of a material 
including one or more elements selected from a group of 

cobalt, nickel, manganese and iron, is used as the negative electrode 301 and/or the positive 
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Abstract (Basic) : EP 938147 A2 

NOVELTY - A lithium secondary battery comprises positive and 
negative electrodes and an electrolyte. One or both electrodes has an 
active material comprising an amorphous phase containing one or more of 
cobalt, nickel, manganese and iron and gives 2theta x-ray diffraction 
peaks with a half -width of at least 0.48degrees. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM also included for a 
method of manufacturing the battery above in which the amorphous phase 
is prepared by imparting physical energy to a crystalline material. 

USE - As a lithium secondary battery (claimed) for electric 
vehicles and portable equipment such as computers, phones, etc. 

ADVANTAGE - Increases in electrode impedance caused by expansion 
and contraction of active material upon repeated charge/discharge are 
prevented. 

DESCRIPTION OF DRAWING (S) - A change from crystalline to amorphous 
phase is shown. 

pp; 41 DwgNo 1/13 
Technology Focus : 

TECHNOLOGY FOCUS - ELECTRICAL POWER AND ENERGY - The active 
material has a crystallite size not exceeding 200Angstrom and there is 
no plateau region during constant current discharging. 
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(54) \5m<»%im vrvi±^imms*:om&3m 

(57) [5SK>] 

4-&< k t*fiS ( 3 0 1 ) . iEfii ( 3 0 
3) , WMt (307) *»fesarO, Uf^-M^yoS? 

izfet LX ft bSfe v *fflilfaM»«3i*ufc f - ? jW>. 
A^K ^-y^;K ft*»S>^$r< £ taww» 

$-*-r-?»^flgsr. ism® (301) xxf/jummm 

(303) k LTfflWfc!;-*">AZ<K««l. 
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sot nam 
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WxK tf-? ^fiMS^O. 48J£1U±T'& &*£Wrt*J>-? 

mim i %m<?> u A-<xmas„ 

[88*314] Buie^ B H B «ffl^^-r^-fk-^!i2r^t-r 

t -rsit*3i i iBtt*> u ^A-&m?s>. 

[ iw$a 6 1 iote****. y a * 

&itatqi 3 x(i4tE®co 'j ^a zaras. 
[if«3i7 ] mmmmK m&*)v k 

±.cr>7tmz-&tstf®t. v^vA.mmnffimfcifcwz 

jEST*S i i: *mkb-t&m&& 1 iB*OU f>AZ 

si*** i leKo y ^Az<Km?fc. 

[lftftJl9] tMESW^ISJIrPtf- 4 2 0 OA 

OTt-fci. i t tWfat-rsiuRfli 1 te«<oy a- 
[if*JH i o ] mmw&n (003) s^x^msf 

(104) ffiOXHEIJSMECWLT 2«JjLhT 

it. 

-Til***! 1 IB«c<0 'J f-^A HiKHEft. 
[fft*Jg 1 2 ] *«8*fc*f-*-&H!»*EEa*T5 h- 



(2) ftRPPl 1-283627 

\wm 13 3 ^< fc tftflis ma, mmvfrt>% 

tr- ? <D¥« . 48ftlSLJb-C* 0 . ? MWKffl Sr* Lfc 

[8**JS 1 4 ] frlSjEffi* 4 . ^^f< i: 

L. X*EI#fft*2 5fc:*«-ft|g#MKftJK^lXofcx« 

3Six/i tr- ^ c^wia^o . 48jg£Lh-C2b %$>imx°fo -5 
im$m i 5 ] wiEjEffia*. «?«m««-cy ^->a 

^-&*-TI> flfc&g 1 3 X« 1 4 lEttW y a 

200 AiaiTT** z t zmit-r&wm 1 3 
trtrn^, 12^-fk^KiSry M.mm^z y f-^At 

Al,Mg,Pb,K,Na,Ca,Sr,Ba, 
S i.Ge.Sn, I n3&»fe*SSJ: 0aS?$n4— WH 

i3LJi«oA«tm-c* hzttmib -r 4 1»* « 1 3 iesc 
coyf-^A-^m?ft. 

[ft^Ji 1 9 ] Bui£^^ B B B ®ffl2r^"-r4 . ^mjtm^ 

tsmW, ttSM^BUSTV f-^AWtiJSfC y ■f-^Ai: 
•^-ffcU'SrV^ Ni, Co, Ti, Cu, Ag, Au, 
W, Mo, Fe, Pt, Crfrtzft&mXKlMmZtlh 

t i>-wm)±<?&m&mx*hzzb twat-f 

htt&X 1 3 IBKO y a 
[W*«2 0 ] IBnyiiJHBB**^****!^**. ft 

JS1 SBtt^U-f-^A-iWKft. 
[ If *JS 2 1 ] & B B B ttO#;|SHc%Jlx*/U*'- 

-t&zbizz-ixitik'mazGLKmAzmmL. m$ 
B B B «ffl^^- Ltzttm*jE®m®imRTS/xi£ikm%imm 
izm^x^mzmfcth z b zmWib-tz, y 
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^*-r^te B B B ttWf4-C'S)2»ft^3l2 lfeSfcO'Jf-^A- 
[ft *«2 3 ] U AWfi^^JfcHSJE+ClifiESS 

tefl?V*4£k«:W«k -ri»ff*«2 llE«80Uf-^AZ 

[it** 2 4 ] wieuf-^Aisfio^aitRie+Kiir 

fc*r*tt»kLT» IWMWfo&yrca**!!**!^ 
6WRWI2 3l^oy*^AZaflEft<0lBi2r&. 

[mt3H2 5 ] tway Awt^aawsB+tiit 
iKSftttWB «r * a, fis tcia v vcmswwwsrestt 

k$r**mkLT, KSRtmS:fflv^lf*fll2 3E«0 
ttchttmt LT, 9&*l(ft*4b*J3V**ll*)!l2 3 

[if** 27] y f-^^wfi^^swRffi+KffiriBis 

is** 2 1 tm<?) y Ar%tjiawt#s. 
[if**2 8] neu^Awto5amra&4>(=if 

EiHWWffl V ^ ««C *J WC y *7 AJ2Ul4>Mt 
fiimffi* 5 *^'*) £ &JK£fflv * 4 If** 2 7 Etta ijf^ 
[|f**2 9] HufBU^-^ J±9M<7>ftimK}£<P lzm 

izMLxmsMtmrnz^mtt^^mmt Lxgmttm 

£fflv^4lf**2 7KmtoV+VJ*-ViWit0MaitiT 

ft. 

[|f**3 0] «9IEUf">A««ll^lfc«»64»fc:W 

c if ** 31] me u A«as«^»«Rjc+ 
tfflk bxm®&m{t&tozm^&m&%2 mnv 
tn ** 3 2 ] t9saaAtto*mtci!riE«®x*^ 

-*\ S«*rt3&»i?>S*tS»t^fc: J: o T-S-x £>ix4 i 

fc£1#1Sk-r4lf**2 lEtt^y?--* 
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-Zttir-j- burnt LX. ntriEttAtt^WfiSrJlBttLfc 

[If** 3 6 ] WEISAttoWStclWEftax^WP' 
Xtt^Stt^*HSlT** £ k £#$tk-f 4ff**2 

i tana 'J *^ra:««itf>«3fcfr». 

[ If 351 3 7 ] IWIEISAttoWfiClffEftax*^ 

xtcj: 9jgj£$ivc^4ft**3 eiBig^y^A-ij: 

[ If** 3 8 ] WiEte AttO«« tUffiftax 
*<OiB*#*T** £ k £^k -T4lf** 3 6fB»*> 

S>4 £ k &4#ffik-r-l»lf*3l3 efEa^'J^-^A-}^ 

[if*3S4 1 ] mmm^*)v*-*tt5-i,ttk<rM 

[ff*JS4 2 ] WIEJlfl»Lfe»0«|sJC« LT , to& 
•T4£kSr!f*©k-r-5.if*iS3 3Xtt3 4ia»tf0yf- I 7 

ltt&*4 3 ] MieiSfS§ix^^N B B «fflSr*U^^4 
OX^HIWtr-^cT) (00 3) ffi$>4^(i(l 0 4)®O 

«ISft^>f X£ . ^^ B B B «tc^k$ ** frco mas AV 

<^«^<7)^ B B B ^if -f xictt t-c 5 o %mT<o*# Sfcs: 

-ft$-tt4£kS:#§iik-r-g»if*3l2 liB»<oyf-7A~ 
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[ 0 0 0 4 ] /JnM • SgST'Stttl^-^mHili: LTti, 
OF THE ELECTROCHEMICAL SOCIETY 117, 222 (1970) 

»7-M *>-*JIIBft;^ttt=WAtfcfe^*jEaKSft«rfc: 

swim ?/W2*HvtjBWfr&arj£i/r v><&. 
[0005] ±j£<d >J -f yf yWMTl±£&-fae>— 

ixmmzm&xz- zztfrt?, jziz&mz&i&vstmtt 

62-122066T«s / J^OM^it**0.15*i?f. (00 
2) BO [BHIl^O. 337i-y^- h/H2Uh, cWc^f&fir?-?) 

vvfc~iWEftj&»ffi3K3ivO*4. #BBBS63-2172 
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*a»«i . 70g/mi *st „ ir«saa>tifc ts «■ s 
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«fT-700°CJiLh^^b°-^^L^vv flSJSWBfcS. 

«b»ffi^J£ffl-r^W^JkL-C. «M-f^,Vol 57, p 
614 (1989miJ«KiS&ftL g&[El^i*ifr&I8ft£l' 
ft, P 77 (1993)Ttt^y7x-XW>«*. m33Ett?fi 

WiftAMiRStft. p 217 <i992) •cii^a^ 5 7 r-f 

K 9£34[l«il!!i*&&am@*. P77 (1993) X'\*9~ 

77r^^^*- «a^tt^ss58iii^aiasB 

I'm, pl58(1991)T'Ji77P7 VfrTlW—lVMUVyffiiSL 
WifiWm%tlX^Z>. 

[0 00 6] U*»U U*">AfcJOTW- SmffiSfWSi: 

i/caastt*fflv*4 y f"7A>r *>mmx'ii. mm<n 
Ay?-*-\s-y) tK juuiiRHtefeaaiftSft* 
mizft lx m<r> v+*rj»m=p*wt e>ti&Mbmm: 

KSRtttiataillSMJSLhioyf-^Ajit-f y^-^L- 
-h L«t -5 1 Lfzm&iziz. aaRWftasfflfcy^^ 
^s^f y h 5 4 h (ttis) *tc«* l . s*is<]tc«?aft 

H-t'f ^;^S# t 3jlt'CmSi:IEffifSI«0l*lgPM*&^?> 

[0007] ciwcMt, AMyf"7A*mafc:fflv^ 

tbxm^mmkixii. ^mvi-^^Mmm^^ 
t'^tm^mmm t Km Lxm&±iztm&.$: 
; m&LL. z. tifimmx'ffiacmnm <omuz±->xv^y 

[00 08] l^yf^AWfyK?^ 

> [0009] ±3&cr>&m v f-^^maoiauH^rc* * , 
I <73Sr«Ji.i»^«)t^ mffitcy^^Atr^s-^A^if 
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wntoftmtfvz z^zt.w fjim&tf&i tziz a 

J2t>'& v ^ Z k . &M 'J A * HtStcffl v EiSt 

t> . j£«H*Hfflftfc:tiS-5 T v vfirv « . 

[0010] WBBT5-190171. WHFF5-4738U .WSWK 
3-114057, «fPB63-13264^^«"Cttliafc:««U 
A-^tflfiffl-f 4* % atmiB a F5-234585'CttU f"7A 
«ffl(= 'J k £KI8Hb&ft &&j£ L iz < i^JUft* 

[0011] — 2u JOURNAL OF APPLIED ELECTROCHEMIS 
STRY 22 (1992) 620-*27fcUi . Uf-^A— JJcWfiJ: Ox 

j±-<xmm<7M&tf&uztix^&. la»u aafe*? 

K3gJRtt£tft9£U WA^TL^i\ tm&tfi& 
T-t S b b t ICv-'V b <Z)J&&WB£ 0 . Hffl K 

x^w 

[0 0 12] id S=aE«ffl-fl:S#tTV^ 

[ o o 1 3 ] set. ftx*/i^-^jg?) D f-?A-&« 
asses-Tito:. s««**&^«*ro«>§B5Sfcsfc 
mx-fo & . a«-ct4. iE®vg%*k L-r u f-?i^ * y 

~60J!«)S«st*L3&>aas*iTv^v^. «rfcs&ttft« 

?Sk LT«1M 9 iVm&nWI&ni. 3 k-TSk . 

S*-fkfcRf 4 . £ ftli , « i tf» 3 4 •HNBttttt& 2 
AO 4 (P39-4 0) Zi*)-3J^VhW.Vf?J±*mi<Z 
bhb. 3^';khKU^-^A2:5EmUr 'J^-^ASr-f-^ 
y^-AL'-MTVK b 3/4ZMz-tzbt.z Y )X'&g' B ffi 

< & J) *m ?>vw&jm< ztiiz- v trivm y f- 
^A^tcfcv^r t) mmcomttfmz hz\b im*>ixx\^ 

5. 

[0014] ioflBteefcfcjqww-**. #R«:Sfl3 4 
B««ltlfcA2 A08 (P47-48) X\t^)V hi? 

ffi. mx-wM-t&zbmtim&ziix^&tf. mmm$. 
if*m ftvffit&^-rhiziim^x^*^. ttz. - 
v^/MKUf-^AfcttLTlinA/i/K vy#y, r;i/ 
$ - VJ*mwmaff®f£Ztix vfft. t t&JMKft 

[0 0 1 5] ULJ^J: 5 fcJBSJrdfc:. Uf- 



*?j»4*y*yAhb Lxttmm&\,zmm?z>. M u 

f-^A-f tfyttar' i-ir*-?*: V^J^-AMM (JJlT, 

'J-f-'^A'f 3" y<o!Ht»cRJGfc: i: * 4 > 9 
-ttV—^^ybT-^ v9—iiv-i/ 3 yRJfcZWMlz 

&v&ffitmKi£4zmmLtz-<xmmz. mmmznm 
icfflv%4" v f7j*-j*ym.m"i>&&>x s u j-va.~<z 

[00 16] 

[^*^t«tdk-fi.ilS] *^J«, JJBWft: 

+7J±4 xynmvgKR&zjttWKmizmm-th uf- 
mzmttz-iimmMLVizznm&xmztm-t&zb 

[00 17] 

( a ) ^< k t^ H B B®ffl^*LXiiaiIl^S2 <9(C» 

[0018] ^=5r< k tm«E, iE«g. 

( b ) ^< k t^MMWB«:**L, XIWH*fT2 (c 

t xft t> as v ^mmjsumftk. f- ^ io^ffii!i* s o . 48 

JKJ2ULT* 0 . ^MHlffl«r*LfcAJt7aRRtri«fc6»fe 

*3v>t u ^-uwrnrnmiztt l t^-fb^wc^tt 
bZhttmbnm-&#z&®>mb Lxn-rzimx'*> 
v^j*-<xm&x'h&. 

[ 0 0 1 9 ] ± k . ^ B B B 14^1£f^ 

ax^;U=Sf-^ft-^-r & £ k C«k •oT#«Wni**U: 

[ 0 0 2 0 ] ft. ^HmcfcWCli, "vg%«" k«i« 



[002 1] (ftUH) *¥&m*-M£. 'J?%< kl>fk 

^ Kit UT«t5£v tr- 

V^itKioT, »«S****S<. a^oiM?;^ 
[00 22] 

1 ) ±i£KK t UE B B B »ffl£iru x^mmnm2e 
mA&mx±x'hhms9.x-h'>x . ^ B B B »ra£* l*» 

as. 

2 ) jjB«fi ( a ) ^fiffifcfflv^ uf-^Azattft. 

3 ) JJB«B ( a ) SrjEffiat^matCfflV v *»oiE*i: 
4 ) ±fBiKK t fc#JW«£**U xmmtfxT2 e 

ft&ttmtcvmstezmvaMt Lx^-t&mm ( b ) * 

5 ) J£H ( a ) *jESfcfflW JJB«ffi ( b ) ** 

[0023] OT, #»JBfc*5VvC«JB-*-smB ( a ) 
RXf ( b ) fcOViTfflMt»HW4. «B < a ) W\ ± 
8l/fcJ:3*X«Eli>rfcJ:4»tt£»^, ^ftRfflfc* 

±IS1) . 2) » 3) , 

>&tfhh. BP^Uf-^A^:ty^&M^:7tRJ£££t£ 
=J/"0l/K --/driV. vy#y, m*t>'J>-%<k 



( 6 ) WRIT 1 1-283627 

[00 24] ifc, ilBn^WK -•yi'VK 

ft &&&M<Offifr>$iWCBUGZlt. ^ Ojg B B B ttW4«0 
^ B B B «c0SI5^-^S'Jc0tlc®, -r^^*>^K?iJ5r^MMiMb 

LX **>rt«fc 4 1*£» LTig B B B «^ra^'Jw«®C 
[0025]±aU;J;3 *«^fl:Sr»ffl-f S . 5& B B B 

tr. g^w#^^^^ B B B sffl^^-r*«^**^ y^- 

[0026] x o %mm ( a ) tnmuimtmm-h 
A^f ^y ^«SWfc¥Wt:if A 1 1 < tiBMiHri&arira^ 

^tfflv^ix-S.. ZZX\ 3A>h. n-y^r/u. vy 
*'y, $kcr>fc&mi,3.4 vm<ni$%&.*?&%rh<r>x\ z. 

WX'h&.&tz. -artiVY, --y^/K ^y^'y, 
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[00 27] --y^ 

/K 7y#y« ttfcJniT. «3teJBc*, Witt, SB 

c.Y. 7>^y^fF, Ti, Zr, Hf, V, N 

b, Ta, Cr, Mo, W. Tc, Re. Fe.Ru, Os, Rh, Ir, Pd, P 
t, Cu, Ag, AuSrJni. 4 -Ik ZZX\ w&n 

I). ftfc. -LIE^a-k ^-y^/K -?ytfy. mr>^ 

[0 0 28] ilE^VH-, ~-/ir;K Wtf 

k**-c#4. 

[0029] zzx\ msMfimtt ! ffl£k**WR£ 

-^a^H y^-^?— P-b-TM 

i4i>?re&4#, "u^^^m^^asmsjc+c* 

$>0, 4fc."U-f">AWfi<o^B«RJ6+fc:*JV^Uf- 
^EWoHflttc** LT«iitffc*«t:TiStt k 3:4*t 

m%&LxmmLxm^2>zttfT%&. -etx. 

fciWB" k=?A;UK i7^;k 1>J]V. fto>&3l 
LfctTSfciSIMti: L"t*rr*«B ( a ) «t]E»=, 4 

as " y f-»> A«a<o^sc«RJE4»k:tJv^r y 
nmmzttLxiiwk^mzT^&bK&mr t =m* 
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[0030] JJBUf-^Ar<X^<0jtl!WKJC4«K:S 

[0031] ±iayf-'7A-<^?fiio^«RfiS4'tcs 

rm'/UK -7t^. SIS. £.tf±iE 

«««oratJLtwig-^^«^&*(f - k tfx-% „ tm 

LXm^&Zb&X'ZZ,. 

[0032] ±iey ^J^—^MMeO^MMK^ 

wz%m^mtfm^^ti&w&i,z33^xv?-vj*im 
<MmizttLxmsM&miz^&t%?>ttnt lxco 

x».eA, =s-a^. &i*jJE*m<z>z» 

J2LhO«-SAII»Sr*lf 4 i k . *t® k ^2>mS 

^k^r^s. 

[0033] ±iauf">^z.ijc«a<?>^aw»B4'(ca 

SiSBrtl^ffl v ^fi4 «SKti v ^T«»^Wt:^Stt 

Ktm) Sr#lSLT3S!RUTfflU4C:k* { -C-#44. T 
•fefl/yy? -y ?f^-^y/7 -y ^li— ifcffi^&a* 
-tfy5^oy5T-^-k/h$V>(7)T. fe'toi'XcomffiZW. 
mt&<Mzmi,X^h. — 2i\ ±IEny^Wb. -'y^ 

tt^P 1 ffl«7)««* i «< 2r4cDT#-*y 
77 -y ^ «fc 0 fc***x*/l^-#»£*l**5T*;&- 

[0034] *Jt. ±IE'J f">AZ?JC«ifi<0^aft«RJC 

• <mmztt LxmmvzmzT^'&b tah^b L-cffl 

y ^ ^c7)^-#>^7 -y ^ Sr-^-^^B^m, ^ 
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[00353 ±ib u a - tf«*<oaaraRje4'tc£ 

4. *f<cwfc(4, mz$fiwmm. mwm. >\u?> 
ftswa, gams. BMkft. bam. iMsfe 

4.1ka <- e$4. <ril&<0jl#&JR7G*k LT«, tfHi. 
if, »^fcd»&4WifR£^4rc*-C&4k;:* 
CO. Sc.Y. 9i^y-f K. T^fV-fK. Ti, Zr. Hf, 
V, Nb, Ta, Cr.Mo, W, Mn, Tc.Re, Fe, Ru, Os, Co, R 
h, Ir, Ni, Pd, Pt. Cu, Ag, kai?mfhtlh. 
m-M&&B,&nX'& 4 T i , V, Cr, Ifa, Fe, Co, Ni, C 
utf1&&lzm^t>ti&. Z.(D£itcW&±m\^>Mz-o 

#« L -CSW LT ffl v * s z t a*t-s 4 . 
[0036] ±IBU-f">A-iWIJfi<0^i«RJC 

1^4, **fc*tMfc£*fc LT<4. *SHfc3 6 «fc:jE«« 

BUjUHT J: 0 U f-^AWMfiteifiv^mr&Wf *« 
-U-h&X/f-i V9—ii— \s— hT%Z>frbT3bh. 

4. 

[0037] --ft, mm ( b > a. ±a Lfcxatmsffc: 

«{c if ^X U f!?AWk«f(:S L-T «SWfc?jsWfc:^ 
Sttfc*4*mfc«>«£#£JSIMri: LTlTf 44>W 
T\ ±124 ) Xit5 ) (O^JBtTU^^A-iWKfiO^ffi 

t<(±. 4fe«7C«ay r ««*^S»?Sfl4^< k fc— 

vj*m-(^nizMLxw*W¥mz^m&k*&tt® 
zmmzmnLxmirn:-? &ztt,z£*)&t>ti&. zco 
xoiz Lxmamiz&t>tiz ^ B e B »ffl£*^4a^*-t' 

(4, *m (a) TKWLfc*&fcR*iC, _Bfi*>WMfc 



-££i<7)T'J>4. 

[0 0 38 3 ±MLtz£o%&-&tt.zmm-t&t. mm 

(a) TKgiLfc*£kH*fc:, ttAKtmtfHMWb 
-f 4&J£#52< frijft. £*«&6^#^n4# B B B »ffl 
£*-T4*m izte^XV+V&J *>(?>4 > 

f—fi—U—hRtf'rJ V9—j]—\/—yX'%h*M h 

^-C^4*T*fiJT'S>4„ 

[0039] «« ( b ) uf-^-MESoaaac 
mRjE^fcfev^T u ^M.^M^mmzm.xn^^ 

Wt^RStt k 4 WW k fi£^- k -T 4 «SS«*» 

[ 0 0 4 0 3 «S ( b ) (=fflV^«INUrtB»«^-««- 
f*c«r»4fc«>tfMe*«<oa}f6flCHk L-T(4. fftKii 

^-fL^JES-CU^-'7Ak^-ft;L 3 S:v^a, 

ft^Hi (iWW) »*ffl^4Ck*<^**. 
[004 1 3 fti*Wfc{4. KIS«Wk LT«, 

-g-^rnit & qrr 4 Das *«j«f «>n 4 . mm^wssx u 

f">Ak^Afk-r4&llk tT«i, Al.Mg.Pb.K, 
Na,Ca.Sr,Ba,Si,Ge,Sn, I x&tfi&Yfh 

TNi, Co, Ti, Cu, Ag, Au, W, Mo, F 
e, Pt, Cr&&Wft>tLh. Uf-^A-fsry 

ft^*k LT«4, JtfEA»0»ft!Bi, S-fttt, *Kfl: 
iSft*. Ki*e^*W^4„ *#MkLT«\ 

v^^^ymit^v^j^^^hm.^m ( l i 

3-xCoxN) , Uf-^-3>^WW^^»>A»ffc 
^*^t%^4. 
[00423 «S (b) tC*5V^T, ^ B B H «ffi2r* 

^4*^^»4^<^l)f-^^1Kte<Oj'E6fc«RJi5'4'^ 

ti. ±l£^ B B B «tfoai%J!ff4kJiS : 3r47nS«^. tf«<0 

ffltiot. ±jfiLfc«s ( a ) nmmvMmonm 
iz&^xis£L<m^t>tiz> v+v&iw&WRtzm, 

m^bti&w&nw&tt&vx. m335ffi.Lxm\^ 

ZtifiX-Zh. 

[00433 ¥flzW& ( b ) Tit. u ^M.imcomM 

izttLxm^t¥mz7F&®.b%&mmi l z. u-^jw 



I 
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[00443 <«C, «K ( a ) &IM b ) OvS^«0»J 

[004 5]Hi(l ttAKttmofflMr <«BHt* 
ft) 01(a) ^^J:a*«IlJ«K:ttft«HF 

M^l^TOt^^JST'fc 1 ?, Uf^-M:*^**.^ 

[00463 ZtLlZttLX. mm ( a ) XI* ( b ) "Cffl 

*/Mf-S:tt-*LT*4 £ k J: oT»S>*ifc*HHIffi 
k LfcSSflrttCJi. ht-feSa^W^K^ffi^J^'ll 
1 ( b ) «t -3 &=K«£igT IH0 ( c ) co J: d 
**ttJB<0S^2*?S*)<i4. y^-M* 

[ 0 o 4 7 3 Wfcifc, jEffiiSMlfc:-3Vvai, f£ B B B ff 

«*»oiE-rk, znwmiMtox hux&wmi,* m 
omcommx h umzx-ix . 

SiffiW&mSftk LTfflV^^. Ifi&M^ff 'vco y 

[00483 £;h.^LT±akO*HMtffi***Lfc]E 
*7J*M!VWA y?-%-]s-hLXij*Z.hX'fo%>]E 

[00493 mm^wma^^^Bmm^-th^ 

1Mt36»fe»J«S*l.*»fi ( a ) Rtf/Xli ( b ) %mi 
[00 503 >y drjUtym-itV ?-*7J>*- y 



2 0 «HSIflaS LT»fc s *£ B B B «<0- -/ TV®. Vm&& 

7-9 -/ 9 2 0 w t xjnifcfcwtcwztf'j ^ yfbtr— u 

2 8 0 0*CT«itW V 7 x — ^aM^WsCAJftH 

x\ mmm^mK^tyyh-mm (€M«e* { b* 
mtmi,ztti,x¥mz%&nE.m®) **L-a**> £ 

5EJfc«-f<i> k . -ttfXRWHPttli, MflW4VHftifi 

[00 5 1 3 Zixl,zttl,X±MiXimLtzh<r>bm-co 
SSHSfcO- -y ^r;H8 U A 8 0 w t % b >f 
7-y?2 0wt%£j&M*-/l'$/MH::&AU 15m 
mCDX^yUXitf— )l>mfg&4 cmC0^5ISrfflV\ El 
ft»4 OOOrpm, ?M^B#ia 1 B#^CO^T'^*-^ 

L^^ B B B *-ft v^**«B"CS i^lHKffi*W 
§ - -y ^r;l^® iJf^AtT-fefl/^^'y; coa-&* 
C ±IB^ B B B ®cO- -y ^Hdllf'W k 'J 7 >y 

«l;2 8 0 0*CT1S«SaL3t^ y7x-X8J»(A 

*fic0ft«lJll»i«i.HrH2t:5rf *«J4V*>^ 
2. 5VfcjWtT»9>-3<9kffi*ttfc3BfcU T?!*- 

s. <ou-f"7Ari>:«ao«tt (a) iCffl 

«C0*&. (003) ffi&S^li ( 104) ffifcfflS-T 

[0052) 4fc. ^Bjcosircoy-f-^A^mMco 

Wfe (b) tcfflv^*aivg^)«<7)*^, «i{fU8R<7« 
^(002) ffi*4V^4 (110) Mfclffl^-rse-^ 
•C\ 2HS«tt0.488EJ2Lh36*»4L<. afcSftltCfflv* 
Ar^Mi. (200)1. (10 1)®. (211)It 

[00533 iix^^^ B H B ^ffl^-ir^'L^vS%»co«^co 



I 
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KX1 0%tU^#<£^T^4:fraW4L<, X Oif 
4 t < li 2 0 KfcLk** V U*. 
[ 0 0 5 4 ] 4* . iit4>aiWt<0*m^ttflrP9--f X 

SrSOTlff 4 JiTROS c h e r r e r^fflU 
200AJSlT* f »4K. WtiaU^i^'SrJl 

«te^F«tti:«r*««k<^«-&*W»*. 40 0AJ21T 
Tfc4 Zttfltft U\ ttVFlM X<0*£ $ t LT 
li. UJ««»WlSJW«)««tcib^'C 5 0%OTfc=5ro 
T^4:fr*W4L<. J: , 5»^t<{i2/31UT^^> 

[0055] 

(*)S c he r r e r<5DiS : t =0.9A/Bcos<9 

t : *Se B B ^*# £ 

A : Xttt*-Atf5»* 

B : XttEWfK-? COLONS 

<? : ®1fTft 

[0056] *m/9tVt±* ±M<7>£ 0 ( a ) Xli 

(b) *i»«r4#JWffifciW-4?SlMt£. ttA«W 
tmfcwix*^- sit t*j^-4 i t #» 

ftW 4 - 1 J: X 4 flSgtx^rt^-fcfflv * 
Ts liffiRJ6ffi"C\ JWmtftfSftttfcW-fcU ISA 
»0^lto«^ Efllfc*»«Ht*- 4 . *»*»**S(C J: 

^J^j££ittf>4.1 4. .rolRas»IK»tefflv* 

£ t a*T-# & (ox-amx-h 4 . 

[0 0 5 7 ] 4fc. ( a ) &X/ ( b ) OMilO*^ 

mmizx^xit. mmmm (a) co^^-y^^ 
z&tsm&commms&zi'tb&iibx a^tz*). 

[0058] £0 J: d &3l£&ffik4lttr , JlUHKO&K** 



< ^-r 4 £ k ifix-% 4 . 
[0059] tot'u asiitirtRf ***<-&fiW&* 

&4v^i^&tt#X#H^TTMU 4# 
i£4>J>4. 

[0060] fcfiL£^^^JD&JiHKW£*^»$: 
*rtW"4«fO««rS5a 7 0 0-CULh) (cf 

[006 1 ] WiHMWjjr^Wh 

mzmmzL. ztihmMztiLxmi&x'^m^jv^ 

[0 0 62] iJtWi.JfftMU-f-^AkH'tt'vy^fc: 

aii^ieftfcUTafrf**^****. £^«^ftS!m 

«8ri4>T'2 0 0*CC«W!!!a-*-4*T. TOB»"C*>41« 
[0063] JJE2«l^« J Sr*3fctffl^**'CJ: 0*$JK 

(cftSx^;U^-ft#4--r-S.*T"Mtc# B a a«-ftS:3i^4 
[0064] 3|s:^BJ-C'^ffl-r4±tB*ft(i, 

^-•ts ^ k xmwm±t>mm. t . zomcomm**^ 

^"T 4 ^ * x^;p^5 4 7 s -f >^SS> 4 V ^li 

^^^^ro^a (i*K:Aiin±s:]i«wtcfflv^"r^ 
^ft^-ri>^) zm^xftozktfxzh. ®.->x 

^f^t-&«^x*/l^-T1g^KJ££tf ^ 
[0065] OT"CEI4*i itf 5 Sr#88LT , *^ B JfO 
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£]2 0 5(C±J*Lfe'J^A-<»«Jft^3tilt«Rffi+K: 
flS*W(CT?Stti: %&tt®2 0 6 *JniT*^ftUT^ 
[00 66] mA\$*i3—i])WH=T* V7*'ft o% 

[0 0 67] ^»y+^7b (103. 2 03) ft£<0 
«m$« (10 2. 202) KftASitfcWB (tSAJT 
«OK»S2 0 5 , WSMk¥mz^&&t ^ttfl(20 
6)tt.±i(101, 2 0 1) Sr0eS^I> (&IE) £ 
fcT«ffcT&4 'J (10 4. 204) * { ilsSllJ 

*>HW» (205) tftfMHtfk (20 5) bV, 

«<lSMW:*i§tt (206) fcttttdtofitil 

fr^S. «^fl^«. @5tz^U^J«J:dtc. *S$J« 

(205) <0«B{c«RflSJ*Wfc^?Sttk!SrStm ( 2 
06) #*9-fc:S«3*u Hi*fc:«58x*;i" s e f -(cJ:-> 
•mMHHSfc**Lfc**tt (207) 

[0068] itfJl. ±«L tttt, E«e 

fc. sartaawiJiaat^xr*^ (io6)^ 

^Sr^EA-mtf MftJHWUc-*-* £ k * L . K 
S£i:#T#.§>. 

[0069] JbSfcUSrWCtt. »tc*fi ( a ) tcfflv^ 
vS^^ffflSmi . ttAffOlEttm 1 
^-^/^^'(yf-f y^$rff^£i:i>T'^i.. 4fc, 

[0070] >*-*;^7 f ^ y/^frii mt 
c>»o*s d)is^*36»tt*i*ia, e)#H^,iajs. 

[00 7 1] a)^S^SS 

>k &mmm. ismm.&mmzm^&ztwx'zz. 



[0072] b mwnmzswmem^ im 

Vl^X. jfiS H) mtfhh. t 

[007 3] c )»!>}) 

Wfl-l. LfrL. ? 4 oft 

mnttmz£^xm*\rt&%\.^&&\>^-&i>hz. 

[0 0 74] 4fc. ^^^-f^^^kRlBfftc 
[0075] 3StC. S'DJn52JEaa7JSD5$JSOJt^G$r 

[0076] 3'C^ii±iaa) cvmmz&^xnmmi 

X^^mzfiLXPi^'C^zMLXWihfiCOZt 
X\ TsZcOjUX'm-tZbtfX'ZZ. 
[0077] S'C^F =W • &>2 • r 

[0078] iS'&JlS»EEatt»3ST*rt-£ t tfX* 

[0079] iS'MnjiESa= • r 

G (a^ftfi»Ki:«*lP31«WJt*) ti, TIE 

[0080] G=a/g = co 2 • r/g 
G (it'C.M-Ki:«^SPiI«OJt*) c7)»4Lv^«EHi; 
LX\±. 5K2 0 0Gt% i0»4LV«Hi:tT{i 
10K100G, 5etc»4 UVklSHi: LXltl 0*^ 
5 0 GT* h . fc« L±^0 J: d krjB^^iflWC J: -5 

[0081] <i)&bf>$:frlf&&Tm 
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[0082] e ) #ffl^ 

[0083] ffiMfWUX'fo&H&. fflMR&'&tfL'th 
[0084] ifc, ^tf-tf^^T-f:-'^^? 

is. ffittf&ttm<,zi.-iTimfci>m^tt®i>*>&. m 

0Mtt.%ffl5MzLX , IW^-W^'ff-f ^'f* 
cr>mWz¥A^&<r> U AffiSrJSJD L TSJK* # 

-f T 4 f^ffd i k T, jSlniL3t*R* 'J *"> 
A**A«»ftlHj{cSHkS-fr S i f: fcT# * . £ 3 

ii^wMvmx'hh^m^wx-^ . setwsift 

£@£.Tk#T"£&. 

[0085] »H§%k LTti, Kffc*H5l» Src&H 

fflR$tih—ffl&);xt<otfxtfitmt l zm^btiz> . £ix 

[0086] jl7t;#fflmk LT«. **. ^tttf.* fc 
[0087] ^vStt^#fflmt LTti, TiV^VH 

<o#* j&*#arca & . £*l6 oxr^#H*t=-r * £ k t 

[0088] 35tcWrr9X"e»4 v^i««r9X"?«i 
$>•?>. 

[0 0 89] f )&aiirf£>*ffl 



mizte^xv^^McovamzttLx^mt^mz^ 

«tt$r*m (tB(a)atf (b) T<0^*?5flWkO 

iDvyyAf* yy-t&z txit&mtzi&mx'Z i . 
[0090] wcxa-a/i^? -f -r >?x'\$. t&ffc 

HznLXi. 9***x*/l^p- (E) Sr^&Kti. _h 

E = l/'2mv2O5t«}:0BJ^»* i: SrJ:'5^, & v ttfc#tL 
T fc J: 9***0*4: » «fc 9«u«M*&JHV^£ 
4U\ m%i<rmmi*1]-J])Vy : y4r : < >7Zftd 

mmmmz* o . mwrns.^. ma-^m^imR 
x*i]-*)V7^4^<>?*mi%*th^m±. m 

f-^^^tt^Sfg^ 1 / 3 J21T . ± 0 » 
iL<lil/5 laTWt* 4 . — *\ 

S*x*;p^-*««ct:j&»ftfe*i.*WC. vS^SW^O 
{^TvStt k =5: 5 *m ^«-&-fk tit^Tt^<»4tv^^ 

[ o o 9 1 ] ttz, m§5mv?&ttni> s &m*£mtm 

^rnhh^mmztx^-^^ixh ztizx-? 
x . tztzmz^m^mmmnm^m^<r>ttntmzm. 

■SLtz^X 0 t*«i&& t l*I±'f SOT»4 U\ Sft 

izjtx-trjurjjTi >?lx. &m*?mmmmx'm 

£ t T. J: o T JdSHMtidW t T^«ffliS!) 

4/c. mmt<vmmiz&m*mm®tfwmztux 

SHMtO^MMf-K^WiU^ fcSJHkLT»x*/t^-® 
[0092] Kt, ^^x^;^9-^t^ >^X^bM 
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ow&jMfcSrH* £ t hxz h . amir** u-^-^a^ 

WfcfCUU *BMMiL S-ftfts KiaSs 7A 

WmSLtffohnX. JbJElM h+fcAiVfira»ojfc*&T 

fcawtt* 5 **). ear**. vf?M\&ifo* 

[0093] Uf->AWfi03tJS«RlC«t'fc:aBCffi*« 

SWfc^Wtc^Stt t &4 *m<7)&anfi fc LT 1-5 0% 
*ttaS##*L<. i9#*L<lil*»&2 0%. Mlw 

* < * 4 ffiHS> 4 \ %(ig£^*i§S!j?FJ<7)ft# 1 1 T ffl^ 4 £ 

[0094] #5£BJO >J f">^ZUWKfi«05»ft<0 
&mXl±. ±fi»»l ) <W«SffltfD*«tC, «S ( a) 

at* ( b ) fimoflMow^jaw js©2 > x 

«4 ) <3*fflkffl«>jEfftcttff ( a ) &SWMtiW98kt: 
fflv>4. 

[ 0 0 9 5 ] JBBU ) ?att&JB0»IS(c£VvCtt. * 
eyfflMtbLX* mikKXh^X. 'BMwi^^MX V -f- 

ftlRMUIlK yf-^A^Sr*-r4^B H B««f45rffl^4 

^*>Aj6JMW*JB^*£ 4 . i<OflS, #b b b 

«<0SK'ft/^>'*'>A*fflV%4ifc fcTft*. 
[ 0 0 9 6 ] 2 ) ) T'c7)Mffifflc7)jEffi^*3V> 

SteHSHfc*. y^A-a^JBSSHMfc, Xtt'J*"> 
A-a»ftSl WtflrttHRWfcffl v * 4 6*1 4 . iix^co 

»t1Tt*3aifC *4fc.T4tf>. Sc.Y. 5V^y-f H, 
H, Ti. Zr. Hf, V, Nb, Ta, Cr, Mo, W, M 
n. Tc.Re, Fe. Ru. Qs, Co, Rh, Ir, Ni, Pd, Pt, Cu, 

Ag, kuifimft>ixh. mz. m-M&&m&mxb&T 

i, V, Cr, Mn, Fe, Co, Ni, Cu#$f36T'fc4 . 



M(6]-r4«fiicOvSfe«fff4^«{a^#l:LT®S?L-Cffl 
v>4„ 

[ 0 0 9 8 ] _L5*LfcJ: d**S*«*ffl^fcHBi ( a ) 
at/ (b) CO^SSL 4fc**3flfi<Ott*Ofl*L 

[0099] («flH«ijtaVfaEfra)*W!H<o~iWKfi 
(c*J»t4«« ( a ) RXf ( b ) , *<m<Mtmi. MM 

Xhh. ZOWBkcoi'm&kLXli.. ±MLte£o%# 

mm*^*B±(cM*-r 4 4 . £ ^ -nsa t 

(4^*»^ffiM-c# 4 . mwrmttxit. mta. 3 
[0100] nmtz&m-t hmmnmmt lxiz. h 

^yy7 7?< - y^/i^T/WS-^A^co^JSSm* 
**«J«f^ji*. WKtcfltfflrilSWJktTtt, ^y 

xf-u^^yrotfp-y^rt'^y^-u^ -f xt± 
^J7 7 -ft t' y -f^f h57 yi/*oif 1^ y^f y v 

-x. x<±^yr5 K«fi*»*. 
[01 0 1 ] aiwt^wawwtoiiwwftftv^i 

ttffl-r4**^4LV^ 

[0102] m.mc?>Mmm*. mscwwBffi&rcm 
m-zwsLZtiimii < &&-t& . *>4v^±^-r4m»s 

Sr*«-f4^S$rffl-5TV>4. Lfe* J -5T. «fiE^*« 

RJC ) S: -5 T t SfiSvS%»S> 4 v •>(4mftD^^SJC L 
^rv^fc. ft4V^m^?SC«LTt>RJCL^v^ 
a. ) 

[0103] jE»0***fe:*4 Lv^^t LT«, - 

[0104] S»0***(C»4 LV^JfSffc LTti, 
^ N A. SIS. SIA'UEW^O 

tumxz 4 . 

[0105] («M<0J^Ki:«Jt)*^<^— <X«^ft 
*W:3r»«i: LTli:, Witf. im H36r* 
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ft < -T & £ t . 3ti«B«£**a[ i: #T' 

[0106] 126 , 07 fc#S8LT, 

( a>f V») Wft<0BrfflBlT* 0 . H7 fctx^ 

JsWyf, Waif***-*-*. 
[0 1 07] 06. H7(C&WC. 3 0 1 i: 4 0 1 

3 03t4 0 8l±jES. 3 0 5 t 4 0 5{im®*? 
(*S^f+77) . 3 0 6i:4 0 6{i:iEfiiSffi ; F- (IE® 

ft) . 3 0 7t4 0 7(i-fevN-^-^ • mmm. 3 1 ot 

4 1 0 titf*^ 7h. 4 0 0 lillllft. 4 0 4 l±IE 
ffi*«f* s 4 1 1 iiffim.. 4 1 4 1 
3 ttiE« U - h\ 4 14 \m-£#X'h & . 
[0108] 06 (^-tM^M CM VI) <7)-<!z9M 

x-it. jEmttmm ammm) zstsiEm3 0 3kfim 
mm (mn'S.m > **ifcm«3 0 1 #4-&< t «,« 

JKateftftLfc-fe^V-* 3 0 7 ^Lxwm^fixa 
*). £^«®i*^'IEfii«^i:LTcOIESf&3 0 6l*IlclE 

OSfciOlMISiVt^*. * LTIE1$ftl*ltf>fl!i 
OSfcJMTlitfXtir v b 3 1 OfriegSftTV^. 

[0109] 07 ICScT^M 9;U5tR1SS<0~<X1Kffi 
Tli, IE«Smm4 0 4±lc^$ix/iiE«B 
«4 0 3 1*4 0 8 *fii»**4 0 0±lC 

»J*3*lfc*ffi <$HMI) JI4 0 1 fc*Lfc*«4 0 2 
#>\ iKK ttf)Bi^U^AV-^-4 0 7£ 
^LTttflU £»c*li]3ftfcRira*»<0S|Wittfc 
MUV^. SKRIW^at*)*****, SMMFFt 

LrOjEflH*4 0 6rt(=JRS$ilTV^. Sf£E 

®s&4 0 6onnmiictiJi«ii7t: u-cwm®^ ^ >y 

7*4 0 5«t£>ivt*5 9, JlSfinofbOfl^tcisv^ 
T^X^-yh4 1 0*<SS£*iTVi6. HftttffittOt 
flg<0»iS#:«^^4 1 1 «r*H,TjEffi<** -yrfflltPS 
TfeflT^S. jEffi4 0 8Kov^T(ijEffi'J-H4 13 
Sr^UT]Efiiffi4 0 6(C««$iVCV*4. X*8E4 0 2 
£OVvtJi*fiBy-H4 1 2 2r^>L.'C*Si^ J r-yr4 0 

JE£PStf-*Jfc*>«03fc£#4 1 4*<Rft6*lTVtft. 
[0 1 l 0] «r»LfcJ:dt:m«3 0 1<?MS*KJB. IE 
S3 0 3<Di8IMML m^4 0 2C0VS%««4 01.1 
ffi4 0 8<9vSMrJB4 0 3(c. ffijffiLfcJ-dfcl) ~~ 

5 ) Oivffu&^JBJBfc'flr* i a £JiiEX«BJif«rtt* 



JUi ( b ) , iJWStefc J: oTii«ffi ( a ) ( b ) 
[0111] laTTtt, 06^7*C$RLfc«ift<Dffl* 

(1) *tt(3 0 1.4 0 2)fcJ«»U£jE«<3 0 6,4 0 
8)onc. tAl/-?(3 07,4 0 7)*tt^ Hfii 
ft ( 3 0 6 * fc it 4 0 6 ) lz®fr&ts . 

(2) «JW**aALfc«. -V 7 7(3 0 5 ifcli 
405)k^vK310, 4 10)M^±T4. 

(3) ±l£(2) Sr. a»L*>ft£i:CJ:-5T. TOi^BK 

-r&. 

[0112] ±3&llzV1-*?J>>W&(Otimm* 

[0113] ±3£<v£ o tc-d&m*mfSL-thwms>\ 

[0114] (-feMV-? ) -feyN-l^-^ti. m®i:iE® 

tt&&Mm&ay ^ n-^z&m Ltetsteizit. v 

i O^c^tttWrt* £ i: S . 
[0115] («»«) *56WOZifc««lK:l3Jt4«» 

(1) % (0 & £ <o»Cfflv > * 

[01163 HRWfcitt, aawcwww^s^ufcw? 

[0117] mfi?««7)#«:*«i:. 25*Cfc*H*4*i: L 
T, if^L<(41xiO- 3 S/cmiiLh. iO*f^L<«5xi 
0- 3 S/cmJJLht** i. £ t tf&BX'fo h . 

[0118] aflKgttnttfy f-^A-c** u **?j»r.<x 
mmx'it. wmtvx\t> mm. h 2 so 4 . hck hno 3 
%zcygi, u^^^-y di + ) fcMxg^y (b 

F 4 - s PF 6 ~ , AsF 6 - . C10 4 - , CF 3 S0 3 - . BPh 4 " (Ph: 

y, r-h^r^^ry^—^^^-y, %)£<?M-<* 
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yfc;M*K-f:t>'*»&a:4Sfcttfl§"C#4. ±12* 
14. MJETT«L^OtT, tIfci??R£fir 

->-tt5<-ta*a£u\ 

[0119] WK9<r>m»t LTi4. MtlX. T-th- 
f-Uiofr-sffc^-K K -J^iV 

fn5?hy. y^y^y. -t-n^^ 

y'yy, 2->f^f b7t FD75y, 3-TobVl^K 
ZMfk-fsJ-f. *fbfcX*y;K ttffc*-*=Jl<\ 

[0 1 2 0] JJEffifU. #Rt4. vSttT^S-r-. *W 
^ A 7-y- 7\ 308Wl:y>\ ig-fb^^A&t'Tift 

IW#Ttl« LTTOHMftSi: OA* J; 

[0121] *fc«jfiKoaia*i»±r *fc«xc, ms? 
m<rtmz®.M txtmti 4 3 y v-£ s 

#a*U\ dcOid^yv-fcL-TJi, dfjxfv 

[0 122] (^'N'-ydfy^)^^--/ M3 10.41 
0)Otmt LT14. Witf, ^ -y««J». dfUTSH 

san. #vxfry*ymn. &m*j*&&mx'*&. m 
mcomctfrntLxii. metminxoiztm^'v* 

[0123] ttffttfM'M&fc. «$fe<0iE«&*(3 

0 6, 4 0 6). -v-yyO 0 5,4 0 5)*»^> 

t^^5 7HXfyi/Xl, — -y^VkXy if 

[0 124] H6"CttiESte(3 0 6)*«. BVCttiEffi 
fi&(4O8)0«*a!U'v>>'>*' (^r-X) fcfctaTUSfc 

[0125] (££#) Uf-^-iXircftfclU:. «?tt<7) 



TV*4. H7t«H*S*iTw5rv^ ££#t LT 
(4. «*Bf, X7'Jy^ 
t-*Wt'#S. 
[0 126] 

[0127] 4i\ *WRcr>V^J±-&mMz&tfh 

ttikMteZttLfz&vancommjTmiz^x. mmz 
fjsci8~i lamLxwentti. hs~i 

KOXmmUfyayrA )Vcr>mK |tjtf> tr- ? <DW $ fctffi 
StW&K/Ufc^U SW(cps) Ji**LTv>4. 
[0128] (HtfeM 1 ) 7Ym\L-y *frb#m(tV + 
«7A* H -v^tU-f-^AO^Jt^l : lt=5:£>4 
0 £fl». ^-fi^L-Jta. 7 5 0-C-C2 0 

£W^*;H»Uf-*.M±X«|I|*ftttr (Cu-Ka) 

y . ^<o-7 invm y a ?>w&?@t4 \3vmx 
h->tz. mzzcr>->v y>vm y ? a Kn^ttF® 1 
mx . y y;uzmzm.'& LtzLcoizn^x . ±era««)x 

«EWM»ffcfT-sfc<BI8 (b)) . d£7)i^SJ:yx.yir 
;US! y ^ A t x >y 7- ; ucilf ^-f- -I. # ■<? <^> b" - ^ 

[0129] -77. ±E»*Rm<0=-y^/H»y f-^A 
5 0wt%i-7^5 0wt%Sriffil.xK-;PS;l'S§5 
c m)+t=Jnifcas 1 5G*»3&»4 J: 3fc 
IEtt ; E-^cOIIHKiit$r3 700rpmtCig^L. ESI 
5mmc7)X7 : ■>'^'X^-;^&fflV^. lB#^X{±2B#ra^ 

^x±iitmmi,zxi&\2)ifT#mzft^fz®iMk (as 

(c), ( d ) ) . MZtt . (0 03) ®^b-^ (2 
<9=i 9* ftjfi) cov>T*a-f St. a»df-;us;p 

«. **-X)\s77A7<yymm^&mcoimx'xm 
mm^mt^mmcoitmtin s 5 0 c P s/sreaw*: 

CJ:-5-r300cps/JgtC}S^-t (08 ( c) /SB 
±li3i«li««) . St: 1 B$!Sb< #x#;^7 

tf ISWit^^SitiS-r i. - 1 ^"Cgt =Sr < t XW&rfh 
(08 (d) ) . IP*>. ^ B B B «*^^ B B B«^^tTV^ 

•s. t<50T'S> sit. ^cii-s-^rasrifK L?t y . T&foh 

te-^li/Q-hX^O, «#Sf«tU4t-^3Wffi(ES 
^<=S:y. ^.^z^mzKc^ Z t ^!2ft ^ftS . 4 
^*-^7'ff^y'(:J; i ), mnLfz-vir 
)V&m> b- ^ (4^-g-t^fBj*^ < 3r£ t3SJK{4/jN$ < * 
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o7t#>\ aMSttT 1 i e- ? liffl? Lfc (H 8 (d) />' 
[0130] Vltcottffi J; 0 . ^BJtO^ffiT-lt^vgifel 

coi3i] i&Ltzmx-n^titz&wit (--y^/ng 
vfyj±t--v tiv* 2 mm^/ms, ( d ) cr^-rr 

mmwbz'tfmmzti. #£kmitztix\^ z t &*> 
mizBCMmmm^misiift (rheed) ^mm 
m.fc k> . ±j£<d- ••/ dnvm vf7J*t--y t->v* i mm 

«£L*:*£«. Hv->y yftf-ytfWmZtL. £fz 

[oi 3 23 m&ntmteiuMtiJct zmz-wmz 
m^^tix ^&Mftm«?mMRfctmiz x^ximvtz 

mu'$> t <r>izM lx . &&mmzte&nzm\ 
^m^^m^jv^-^n^-t h z t ^'#®<^^ b jo 
umx-it. &&z^Mm%EK :: ?ffimzt?>c7>x'te%< s 
? n mzi,zMmMX'm*ffi : &tfmm%3ttzm lx v ^ 

[0133] ,r<?) J: 3 tc» A.ix/iW^Tii. ^MMf-fCS 

r\ m^®§i±* { £>6. ®l->x. Mttmmizxzft&w 
•%mmzitKxftim®mRW'( ^/wwto**^*®* 

[0 134] ifc. ±Eco^*-^;^5^T-f v^L 

tfwmztifz. 

[0135] ( mum 2 ) ±nsmm 1 <r>=~ 

ib K) K^HHbfr-jKXT-fcf-l'V?^ -v ?) SrfflV v ^ 
■v?;UmV1-*7J±8 0vrt%tT-t^Uy7 : 7-v?2 0 
w t % £ j&I.tf-A' 5 ^X-m^n-o tz . jg-^tti: 
LTJ±, §§IWlSfS4 cm, IffllHEr-^lHllggfcS^ 5 
OOrpmtf&gU ffigl 5mm^Xf>l/X-f-^ 

Srfflw, iB#ra^*— *r/u??4 if 4 yfh Lfc. ^ 

7* •<• y7$mmk<r>tmi<z-o\ \x$kw&\ 

( a ) , ( b ) ) . fffitr. (003)it (10 4) 

U^-tf/t^-fT^ yf)m<7)V-?mmt ( ( oo 

3) ffl/ ( 1 0 4 ) ffi) 1.5 (H9 (a) ) fc*fLT2.8 
(H9(b))i:. (00 3) ffiOtf- <jfc£ 

lt v > s z t tfb o . mwimimm ttizt #*>*>■ 

->tz. (104) Htf>*fMWBjM&&*9. *ofl&<o 

t - 9 %> mmzf— y y <^tv*. -r 



izk^xtt&mumft-t&zttfhfr^tz. ttz. * 
t-tiUf^J'f'iyyizX'O. mahtzT^vyf 

7 •■/ ^ fcjBHi" 4 1 - ^ LT V \tz (0 9 
(a) /Y «y h»»^ (»£^J 3 ) ) . 

[0 136] {fmMS) IMba^WhhJKKU^A 
5rrjy^h t U ^A^/kfctrC 1 : 1 tc=5r S J: 3 tSF 

8 5 0 , CT«L/i <> iiT»feHfc3^MIU"f"> 
ASr^Stf-C'^&^tSl 5jum (U— f-*BLK» 
^fJl^B) ^Sidt^^tJt. ZCDOJ^UhMV 
^MZ^miL=?-'&3)J.m1-7-'0J± : k 5 Owt%gsSn 
L^Co^t. jtt*#-;l'S/K*ak0lIffi2 3 c 
m)T^KHI«a 2 0 0 r p mfcS^ L , ^B#H 0 A 1 

kmffl£x$zx.x**r-#j\,?' : 7-<<T : 4 y?$mMk 
<v&mMz^xmmMimmt / zxm\Bi$TttVT$:ft'> 
tz, m$kzm io(b). ( c ) izyjktfz. ttz. mm 

##t^L?t (HI 0 (a) ) . 

[ o 1 3 7 ] a i ox-i±. m.^i mffl@tx~tx't,zajij\, 

CO^J-stUhmV^M. (El 0 ( a) , (b)){i^<* 

-±))\>yv 4 -T4 yyizk-ixtt&mzmt ttzz t & 

hfr-otz (010 (c) ) . L*»L*«+'Ca£Lfc* 
f-^ - <>A*«lMfcf-^ yiz&fcLX v>4 -I t *>*>*»-9 

4. ttz. nm%zimimiz-ttitfi-?-iiJ±com\: 
[0138] imMMA ) -m^y^ytimv 

A.Z'vytfybVI-VJi&WitX'l : nztc&Xotz 
8 0 0°ct'M^.l^. ^ci-ci#^>fi.^-?y**>-Ki; 

f^AJSW+t'WSfSl 3 Aim (U—f-^n 

mttmmmw. ) iz% h x a k»» t ^ . i ^ v 

^ U A iC^S^fS 1 m^O T/l- 5 — ^ A $: 5 0 w 

t%mattzik. JSM.^-;P5;K^S^itS2 3cm) 

T^(SHIftiSl 5 0 r pm £t£5£U vFk-&B#P b 1 (^<* — 
*/^5'ff-{ V^IS) 0*^2B$ra*T'^^T^^ 

-*;^5-<t^ y^tsewLfe. ^*-*;^7-(f 

iilHBSrfiofe. *S»*H1 1 (b) , (c) s 
(d) (c^L^o BH^ftcfflv^^^^ttUf-^AJ^a 

«XS!rn77^^5:#tCSL!t (HI 1 (a) ) . 
[ 0 1 3 9 ] HI 1 iphlt. i&& 1 ^BIT (lll)ffl 

\,zmm-%> 1 9° fti£<oe-^3fi*it***# <m^--T4 

Zbtfftfr") (111 (c) ), 55C 1 ^Hfi^&att 
tfhfi^tZ (111 (d) ). 
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[0140] JJEOJUMI 1 ~4 "COtS* J: 0 , #»«!U 
COWM (a) (C«ffl-*-S±fc3EBS**tfDlS«fcl3V^-C 

out t>n««)»*w& o . uta®s 

[0141] ( JUtfl 5 ) WBTff 5 /x m«5aSIMB 
( MhlWlM X 1 7 0 0 Aot&ftflt ) k J WttT« 1 jt* 

m««B«** 2 o wt%aapa. aM.*->usA*)«si 

<S»tf>«g 23cm)^:#L, ^ftEteiiC 3 0 0 r p 
mfcSJgU 8telttl]0*62l9m£'CX:t.'O<*— * 

ffiZft-ititzz. (002) ffltcffla-rsxi^iiiMt: 

mzmi?Lx^< zttfwmztiti. 
-r%h -hiMi&mn t mmzmwn *» HHwcseftf 

[0142] iXC^^y f-^A-iJrtKfiWH»0!It= 
[0143] (HSfe<?ij6 )*WTti, H6 K^UfcBfffifll 

[0144] jaTTJi. 06 z&mtx . m&n&m®. 

[0145] <l)3ES303*>fl5«^Jt 

Sr. 0.4:0. 1:0. 50^;kJtT'?I-^L^f*. K*#B$a.tf> 
TOFrtTWCT 2 0 B^B^S LT. II ?-<7 A- 3 
A/U h ^ -y *vl<lftftft£llK . X*0*rS8« 

[0 146] &(C£<?)L>^A-3yNVPh-y^SHt; 
ft90wt%t T^i^Hl 2 // mCDT^ S A 5 w t 
%. 7-fefl'>'7'7^5wt%S: 1 04. 
it<0^S(SSOltSl Ocral+CAn, ££>&S<?>9 

tz. *<m., 1 5 G#2ni*>* J: o teSfflT^lKliHER 5 

181) 2B$ia. Ift(104, 2 0 4) OWWcx-r^ 

KXfcEJr (Cu-Kor) tMUil^, 

^Sfcilf St-S xmro 7r>f ;U£3T LX ufe t> co#. 
0SitT 1 9° tt5£<7) (003 ) IWt-^IUB'L. AS 
*>K-7 t T'o- Flcfc »)«SJHrj&»S>#IHRfc3Eft Lit 



Xlil5 0At*ofc, 4*:. X»/MlttSL83££JI!V* 

[0147] «WC. JJETmiLfc'Jf-^A-3^ 

"CrK'J 7 y ft h* >J > *£5wt%£ Jni. T f;HTa U 

*, T;U5-?A«±KSIffi««Lfc». 150XTC8E 
<6*l/CjEffi303*fl*Lfc. 
[0148] (2)fttt301<^K*Jia 
JMRSMU: LTTO&^S 5 ju m*£^&JMB 9 5wt 
%W7 7 fttf- ijf>5wt t fc N 

[0149] (3)^»M307Of^#)I 

M^Lfcxf-uy^-^f*- h (EC) k ^ 

h (dmc) k $r . mm.m& L-fzmutfflm 

[0 150] (4)-feyti^-^307 

[0151] (5)«»OiB»4T 
IE«B03 k A®301O^tZ«S?S$r«^ 

ffi&306(cJ¥AL3t. 

[0152] acc ^uratruysawiffes^-'y^y^ 

310k f-^ >^ 5 y K^Xf yUXX^-;l4J<D£fiiaf 
•vv7305^*^-tt, j^LATyf-^A-JRWiSrfW 

[0153] ( mtlZM 7 ) Htt0| 6 OvS^gcOtmSM 

7 0wt%k i Fte;filtSl >um<?D— -y^3 0wt%Jr, 
04. 5te5^S»(»«Oll»10cm)«t»fcAii, - 

x-cMiLti. *<wk. 04. 5 K^rattHtfa6ii*ffl 

K 15 G**Jd*>4 J: a KSa"C^«EnBR 5 2 0 r p 
nu *SE* (10 4. 204) (WfltXf^l/X^ffl^ 

*SSft$-fr ( 1 2 . ?I-^B§ra^S : 5ri.=&W 

miz^xmmm 1 k naiizxiKianf ( c u -k« > t 

-^•^O^-OB^ofiSSr 1 0 0 k L. S^ISIO^O^ 
fi^^N- & #a^-i«SlT<Offi-«ittft Ltz . 

[0154] 

[*1] 
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o# 


100 


30 # 


35 


60 # 


15 


90 # 


3 


120# 


- (* : mvr&tiKDftmu u) 



[0 1 5 5] «l iOIBfeaWri^fc^^^^-f 
r -f f^'afcUfflWyK =Sr4 k - X«EI$r3§Ufc& t ftT 

54 T < yy 1 2 Otfg^KEtJT&JKaWi-SK =5: 

0 . M B B B ®*^^^ B H ®^^-ft-r S - k tffrfritz . 

1, - tuVVv 4 it < v^^t« Lit jEffiSHMt 

a. 

[0156] (Sdfc«8)Se»«60ftflife:fti-CJaT» 

[0 15 7] SgttWeTJflVVW^^gSjumtf^K 
HIB9 5wt%i:^i%l4^@l/xm<7)i5«3 v *5wt% 
jtt£#-/U5;WMS»(«»OfiS2 3cm)tt«fc:A 

Jy^T^it Lfc. -f-om, 7 5 GfrfrZ X 0 fc&lfc 
M4 00rpm, m&ftfS — -fiji,?? 4 T-f 
yftifWl) 2B#^, SSI 2mmC7)X-r^U'Xc7)--}f— ;l/ 

**» felf ftKfcSEfl: LJt £ k #*>3&»o . XtBEffi tf- 
tfX'ZZc fritz. 

[0158] zntt-ivvr^iir 4 yf&cottmz 
[0159] (9mM9)mmm6<z>iEmzKzx&.Ta 

[0 1 6 0] Zttftvy/rvkWIftU^A*. 1:1 

I&S2 3 cml+CWlft. £tf)IBL i^Ss^HH^, 

1 1 lG«*4±5t& 
«S480rpra, 1 0 mmco^n— T#- 

»^»**m*>a*u3i& 3ootst^lt&9, 



iZX 4i*A^-lcJ: -5 TiSS* { ±# LT v * & £ b tiW 

[0161] Xti—tDWiATr 4 V?"ltttftOttH& 

a- tr- ? T$> -5 fc#s Uf-^A - v ytfym-iffl) 
IzmmZtlh X.W.7U 7t4 ivtf'&httz . i-&;b*> . 
fl&Sie* & < T fc SSftT U f-? A - 7 VUVWL 
m*^fo1rZ>ZbfrX'%tz. ttz. itfDBIOl&ftfltFffi 
£Sche r r e rO**fflV»"r»ajLfci:£*l 80 

at* o . mtmx-im Ltz y ^ a vxr^Kfl:* 

W&m 5 5 0 a ifc^T t *NMHb6*»X,TV*4 - k 
&bfr-otz. £tz. *fi«40.6T»-9fc. 
[0162] ^-'>A--7y^'yl!'[bftSrIEffivg ! fe) 

£iUa>Hilli6«6kra*K:LTjEa*'f^RLfe. 

r. znjEmzm^xmmmebmmizLxvi-VJ*- 

[0163] (HMCT 1 0) HtfeM 6 WiE«fc:ftiTOT 
[0 164] SdlW6TfSRLfc, WIH'ai 2un 

SttSlfflSWc** «k o lzT)VzfytfxX'*-tz Ltz. Zco 
S, 20 GfrfrZ X 0 iZ&lfcmm;®.*: 2 0 0 r p mt,Zl& 

^9^f t 4 yy*9£&Zl<tz. *i]~-tnvyn c r *y? 

mmmkottmzmmm 1 H«tcxttni*HSKT*«f t 
^k-^>. sunzjuAsn-i 1 ?* yrmsmiti'-v-r 

*&th?Z}Tfkl,zmmt& XtRTO 7 r 
*LTV»3tt,<03&s s M^-i^ 1 9" f+i£<0 (003) MO 

i?-?o¥misa«tt*;U #t4 4- ftao ( 1 04) 
w<nv-?<?>*mmt (003) mcot%r£a±.i,zm± 

L s t/c, (0 0 3 ) / ( 1 0 4 ) OtT— ^Jt*^^- 
te&mz^it LtzZb tffrfr-o tz „ £OR<0 (104) 
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[0 16 5] Z0)O J }-*7J*-aJ<;l>h=->y'!nl®iiMtoZ 
|S]«lc LT 'J WJ* ZMm. am Ltz . 

[01663 mmm 1 1 )mme<r>iE.mz^tx bit 

[oi6 7] &-f-mt-?>tfybffi® , Ji- i y^&*)i> 
itx'i : ix-m.^k. 8 0 0-cti 0B#ra. *$nnm% 

zti* v— f-#mt.-ftizmimwzm^xM%. vrz*? 

4 15^ bT* o . 
[0 168] <J:i:;<7)'Jf >>A7^'yiEffl9 owt 

%t. ¥-&>n=?& 2 u n<7)T)V S — *72±W?. 1 0wt% 

zfytfxx-tt ttz. %<rfik* l o Ga^s i o \,zwm 

^—?(T>Wm.*2 600 r pmlCffceU SSI 5m 

mmitz. 

[0169] * ii-J^V?^ Air 4 >7mm&ntffl 

zmmmimMtzx®.®tti l z£*)#mLtzkz*>. 

&t&&izmm-thxmTv-7T-<)vi : ^Lx^tzi><n 
tiK mt\ii9' f+ifico (ill) ®cotf-?<o¥«i 
&m*.L. mz4 4* #iso (400) 

fifflgtf (ill) B^-S-JiLhlctiAL . Sfc, ( 4 0 
o) / ( 1 1 1 ) cvf-fittftt-tfrfyJT 
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